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All slides and support material for this presentation will be posted on
the public SDC page

and the internal-NASA/Goddard SEDwiki

Future tutorials will be arranged based on interests.
Please send feedback and comments to:

Guan.Le@nasa.gov
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Orbital Phases
• The overall objective of MMS is to investigate magnetic reconnection on the electron and ion scales.
• MMS	employs	two	mission	phases	with	inclination	of	28	deg.	to	optimize	encounters	with	both	dayside	

and	nightside	reconnection	regions.

Dayside Magnetopause:
Phase 1a – September 1, 2015
Phase 1x – March 8, 2016
Phase 1b – September 26, 2016

Dayside Magnetopause and 
Nightside Neutral Sheet:
Phase 2a – January 31, 2017
Phase 2b – May 1, 2017
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https://lasp.colorado.edu/mms/sdc/public/about/
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https://lasp.colorado.edu/galaxy/display/mms/MMS+Instrument+Team+Members+for+Scientific+Collaborations
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CDAWeb

http://cdf.gsfc.nasa.gov
http://cdaweb.gsfc.nasa.gov

http://cdaweb.sci.gsfc.nasa.gov/pub/data/mms/

http://cdaweb.gsfc.nasa.gov/sc_inventory_plots/MMS_Public_Inventory.gif
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https://lasp.colorado.edu/mms/sdc/public/
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https://lasp.colorado.edu/mms/sdc/public/about/how-to/

https://lasp.colorado.edu/mms/sdc/public/about/browse-wrapper/

https://lasp.colorado.edu/mms/sdc/public/search/

https://lasp.colorado.edu/mms/sdc/public/about/processing/

https://lasp.colorado.edu/mms/sdc/public/datasets/
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http://cdaweb.gsfc.nasa.gov/istp_public/

http://sscweb.gsfc.nasa.gov/skteditor/

http://sscweb.gsfc.nasa.gov/

http://sscweb.gsfc.nasa.gov/tipsod/

http://cdaweb.gsfc.nasa.gov/cgi-bin/gif_walk/
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• A standalone IDL routine is available for loading data directly from SPDF: spdfgetdata

http://cdaweb.gsfc.nasa.gov/WebServices/REST/CdasIdlLibrary.html

http://cdaweb.gsfc.nasa.gov/WebServices/REST/idl/api/spdfgetdata.html#SpdfGetData

• Download spdfcdas.sav from the above link and then restore.
• Example to load MMS1 FGM data:

IDL>d=spdfgetdata

http://spdf.gsfc.nasa.gov/CDAWlib.html#read_mycdf

http://cdaweb.gsfc.nasa.gov/pub/software/cdaweb_idl_clients/cdaweb_get_bin/List_of_valid_CDAWEB_dataset_IDs_and_variable_names.txt
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http://autoplot.org

http://autoplot.org/jnlp/latest/autoplot.jar

http://autoplot.org/help



21 March 2016 15 of 42

http://spedas.org/wiki/index.php?title=Main_Page

http://themis.ssl.berkeley.edu/socware/bleeding_edge/

http://spedas.org/changelog/
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http://themis.ssl.berkeley.edu/socware/bleeding_edge/

*** Special Note: Make sure any other SPEDAS/Tplot packages are not in the !PATH prior to the 
bleeding edge version, since different versions of SPEDAS are NOT compatible.

4. Install later version of CDF in IDL (prior to 8.5) if necessary (need at least ver. 
3.6.0: IDL>help, /DLM, ‘CDF’
http://cdf.gsfc.nasa.gov/html/cdf_patch_for_idl.html

5. Generate Help docs (routine is available as part of this presentation package):
IDL>mms_spdsw_help

Output are two files (view with browser):
spdsw_rxxxxx_YYYY-MM-DD_mms_help.html
spdsw_rxxxxx_YYYY-MM-DD_tplot_help.html
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/spdf

• Use /spdf to load data from SPDF, leave off to load from SDC (but check 
save and ok on username/password dialog to suppress pop-up in the 
future)

• Ephemeris data from: mms_load_mec
• Data downloaded to home dir: /data/mms
• Many more examples (cribs) can be found in the spdsw package:

idl/projects/mms/examples
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How to read Fluxgate Magnetometer (FGM) data

SPEDAS Package load routine:    mms_load_fgm

First load data:
IDL> mms_load_fgm, trange=[‘2015-09-30/10:00:00’, ‘2015-09-30/13:00’], $

probes=[‘1’],level=‘l2’,data_rate='srvy’,/spdf, varformat=‘*gsm*’

varformat=‘*gse*’  ß Load data in GSE coordinates
varformat=‘*gsm*’  ß Load data in GSM coordinates
Leave varformat off to load all data quantities

(Check html help for more details on keyword options)

How about ephemeris data?
IDL> mms_load_mec, trange=[‘2015-09-30/10:00:00’, ‘2015-09-30/13:00’],$

probe=[‘1’], varformat=‘*mec_r_gsm*’

See code mms_plot_fgm_example.pro which includes the above two lines , code 
to convert ephemeris to earth radii, and plot Bx, By, Bz, Btot for all 4 spacecraft.
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Default execute of mms_plot_fgm_example.pro:
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https://lasp.colorado.edu/mms/sdc/public/datasets/fpi/mms-FPIReleaseNotes-290216-1820-98.pdf
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http://hpde.gsfc.nasa.gov/hpde_software_tools.html

http://hpde.gsfc.nasa.gov/cdaweb_get_bin.sav

http://cdaweb.gsfc.nasa.gov/pub/software/cdaweb_idl_clients/cdaweb_get_bin/cdaweb_get_bin_quick_start_guide.pdf

http://hpde.gsfc.nasa.gov/creader_demos.zip
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Appendix
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Instrument	Suite Acronym Definition

Fields

AFG Analog	flux	Gate	Magnetometer
DFG Digital	flux	Gate	Magnetometer
FGM Flux	Gate	Magnetometer	(combined	AFG/DFG)
SCM Search	Coil	Magnetometer
EDI Electron	Drift	Instrument
ADP Axial	Double	Probe	(electric	field)
SDP Spin-plane	Double	Probe	(electric	field)
BPSD Magnetometer	Power	Spectral	Density	(from	SCM)
EPSD Electric	Power	Spectral	Density	(from	SCM)

Energetic	Particle	Detector	(EPD) EIS Energetic	Ion	Spectrometer
FEEPS Fly's	Eye	Energetic	Particle	Sensor

Fast	Plasma	Investigation	(FPI) DES Dual	Electron	Spectrometer
DIS Dual	Ion	Spectrometer

Hot	Plasma	Composition	Analyzer HPCA Ion	velocity	space	distributions
Active	Spacecraft	Potential	Control ASPOC Indium	ion	beam	to	control	S/C	potential

Ephemeris MEC Magnetic	Ephemeris	and	support	data

More details can be found in “Magnetospheric Multiscale Instrument Suite 
Operations and Data System”, Baker, D.N., et al., Space Sci Rev, 2015
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Full list of articles describing the MMS operations, data, and instruments can be 
found in Space Science Reviews (2014 through the present):
http://link.springer.com/search?query=%22Magnetospheric+Multiscale%22&d
ate-facet-mode=between&facet-start-year=2014&previous-start-
year=2014&facet-end-year=2016&previous-end-year=2015

Select MMS related articles

“Magnetospheric Multiscale Overview and Science Objectives”, Burch, J.L., et al., Space 
Science Reviews, 2015.
“Magnetospheric Multiscale Science Mission Profile and Operations”, Fuselier, S.A., et al., 
Space Science Reviews, 2015.
“Theory and Modeling for the Magnetospheric Multiscale Mission”, Hesse, M., et al., Space 
Science Reviews, 2015.
“The Magnetospheric Multiscale Magnetometers”, Russell, C.T., et al., Space Science 
Reviews, 2015.
“Magnetospheric Multiscale Instrument Suite Operations and Data System”, Baker, D.N., 
et al., Space Science Reviews, 2015.
“The FIELDS Instrument Suite on MMS: Science Objectives, Measurements, and Data 
Products”, Torbert, R.B., et al., Space Science Reviews, 2014.
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The following code is available along with this presentation:
mms_data_access_tutorial_code.zip

Many more examples (cribs) can be found in the spdsw package:
idl/projects/mms/examples

Program	Name Description
mms_spdsw_help.pro Generate	HTML	help	files	from	inline	SPEDAS	documentation
mms_plot_fgm_example.pro Generate	a	multi-panel	plot	(Bx,	By,	Bz,	Btot)	for	FGM	data
mms_fpi_dist_slice_comparison_crib_l2.pro Creates	2D	slices	of	ion	or	electron	distribution	function
mms_load_fpi_crib_qlplots_l2.pro Creates	multiple	plots	of	dynamic	spectra	and	moments
creader_demos.zip Example	code	showing	how	to	bin	to	common	time	bins
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This tutorial is courtesy of

Guan Le guan.le@nasa.gov

Steve Martin steven.c.martin@nasa.gov

Dan Gershman daniel.j.gershman@nasa.gov

Scott Boardsen scott.a.boardsen@nasa.gov

On behalf of
MMS Project Scientist Team
MMS FGM Team
MMS FPI Team


